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S U [ Í M A R Y
An attempt is made to f ind relat ions between crystal  struc-
tu re  and c rys ta l  morpho lory  on  an  ener ry  bas is .  A f te r  an  h is -
tor ical  approach to the subject  the general  pr inciples,  out l ined
b y  H a r t m a n  &  P e r d o k  ( 1 9 5 2 ) ,  a r e  t r e a t e d  i n  g r e a t e r  d e t a i l  i n
chapter  I I .  I t  i s  conc luded tha t  the  nxr rpho lo ry  o f  a  c rys ta l  i s
governed by chains of strong bonds, running through the structure
in a 1 imited number of  d i rect ions.  The energet ical  per iod of  such
a cha in  o f  s t rong bonds is  ca l l  ed  a  per iod ic  bond cha in  vec tor
( P . B . c . v e c t o r ) .  T h e  f a c e s  o f  a  c r y s t a l  a r e  d i v i d e d  i n t o  t h r e e
cl  asses:
(a )  F Ia t  faces  or  F- faces ,  each o f  wh ich  is  para l le l  to  a t  Ieas t
two P. B. C. vectors;
( b )  S t e p p e d  f a c e s  o r  S - f a c e s ,  e a c h  o f  w h i c h  i s  p a r a l l e l  t o  a t
least  one P. B. C. vector;
(c)  Kinked faces or K-faces which are not paral le l  to any p.B.C.
yector.
A  face  para l le l  to  two or  more  P.B.c .vec tors  may be  e i ther  an
F- face  or  an  s - face .  c r i te r ia  a re  g iven wh ich  serve  to  d is t in -
guish between them.
F- faces  are  the  most  impor tan t  faces ;  the i r  impor tance in -
creases with increasing plane energy.  S-faces are of  medium im-
por tance;  they  can be  der ived  f rom the  F- faces  by  means o f  an
add i t ion  scheme o f  ind ices .  The i r  impor tance increases  w i th  in -
creasing zone enerry;  they are the more important the lower the
order of  the level  they occupy in the addi t ion scheme of indices.
K-faces are very rare or do not occur at  a l l ,
For  a  number  o f  compounds the  F- ,  s -  and K- faces  are  de ter -
mined and the  resu l t  i s  compared w i th  the  observed morpho log ica l
o rder  o f  impor tance (chapters  r r r  to  x rv ) .  rn  genera l  the  agree-
ment  i s  sa t is fac to ry .
An exp lanat ion  is  g iven  o f  severa l  de ta i l s ,  wh ich  can no t  be
accounted fclr by the l aw of Donnay & Harker" ,Among them are:
( a )  D i f f e r e n c e s  l i e t w e e n  h a b i t s  o f  i s o m o r p h o u s  c r y s t a l s .  T h e s e
di f ferences can be i raced back to the fo l  lowing causes:
(1 )  Cor respond ing  bonds in  the  Lwo c rys ta ls  a re  o f  d i f fe ren t
type (NaCl and Pf;S in chapter X; aragoni te and cerussi te
in  chapter  X I I ;  py r i tes  and hauer i te  in  chapter  X IV) ,
(2) Corresponding bonds in the two crystals are of  d i f ferent
s t rength  (Mg and Cd in  chapter  I I I ) .
(3 )  In f luence o f  impur i t ies  (bary tes  and ce les t i te  in  chapter
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(b) Effect  of  precondensat ion (copper in chapter I I I  and i ron in
chapter I \D.
( c )  E f f e c t  o f  s h a p e  a n d  p o s i t i o n  o f  b u i l d i n g  u n i t s  ( c o m p o u n d s
wi th  naphta lene- l i ke  s t ruc tu res  in  chapter  V I I ;  a ragon i te  in
chapter  X I I ) .
(d )  E f fec t  o f  bu i ld ing  un i ts  a t  spec ia l  p rs i t ions  (d ib ioheny lene-
ethyl  ene in chapter VII I ) .
(e )  E f fec t  o f  so lvent  (a lka l i  ha l ides  in  chapter  X  and XI ;  hydr -
oryl-ammoniumchlor ide in chapter XI) ,
In the chapters XV to XVII I  some special  topics are t reated.
Chapter XV deals wi th twins.  Start ing f rom the def in i t ion of  twin
g iven by  N igg l i ,  the  poss ib le  tw in  laws are  der ived .  A  qua l i ta -
t ive account is given of  the distr ibut ion of  the twins among the
var ious  laws.  Four  types  o f  genes is  o f  tw ins  appear  to  be  poss-
ib le and structural  and energet ical  condi t ions for  the format ion
of  tw ins  are  fo rmula ted .  I t  i s  conc luded tha t  bwin  p lanes  are  in
genera l  F - faces .  An exp lanat ion  is  g iven  o f  i ; r le  d i f fe rences  be-
tween the habi ts of  twins and of  s ingl  e indiv iduals.  A discussion
of other intergrowths between two crystals of  one compound leads
to the conclusion that a descr ipt ion of  intergrowths by means of
a  combina t ion  o f  tw Ín  laws has  no  sense f rom a  genet ica l  s tand-
point .
A discussion in chapter XVI on the factors favour ing or iented
overgrowth,  leads to the conclusion that preferably p-faces are
in contact .  Modif icat ion of  the habi t  of  deposi ted crystals caus-
ed by epi taxis is dernonstrated and in the cases of  urotropine on
gypsum and o f  o l i v ine  inc lus ions  in  d iamond,  an  exp lanat ion  is
g iven"  Then hab i t  mod i f i ca t ion ,  caused by  , , impur i t ies"  i s  d is -
cussed.  The conc lus ion  is  reached tha t  hab i t  mod i f i ca t ion  must
be  c lose ly  re la ted  to  a  po ten t ia l  ep i tax is  o f  impur i ty  c rys ta ls
on the crystals the habi t  of  which is modif ied.  In th is sense an
explanation is afforded of the habit change of NaCl brought about
by glycine.
Chapter XVII  deals wi th the f requency distr ibut ion of  the an-
o r t h i c  c r y s t a l s  a m o n g  t h e  2 0 2  p o s s i b l e  c o m p l e x e s .  I t  i s  s h o w n
that  a  semi -quant i ta t i ve  account  can be  g iven o f  th is  d is t r ibu-
t ion,  on the basis of  the ideas out l ined in chapter I f .
In chapter XVII I  the relat ions between crystal  structure and
crystal  morphology found by Niggl i ,  by Donnay & Harker and by
Mclachlan are cr i t ic ised. Final ly i t  is  concluded that a qual i ta-
t ive energet ical  approach to these relat ions gives,  on the whole,
better results than former quantitative geometrical approaches.
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